DDPH: improving cognitive deficits beyond its alpha 1-adrenoceptor antagonism in chronic cerebral hypoperfused rats.
DDPH (1-(2, 6-dimethylphenoxy)-2-(3, 4-dimethoxyphenylethylamino) propane hydrochloride), a candidate drug known to be an alpha(1)-adrenoceptor antagonist, can efficiently penetrate through blood brain barrier and inhibit the contraction of vascular smooth muscle in the brain. In rats with chronic cerebral hypoperfusion after permanent bilateral carotid artery ligation, we found that DDPH treatment at 6 or 12 mg/kg per day for 30 days significantly reversed pathological changes such as glial cell proliferation and nuclei shrinkage and reduced neuronal cell loss. In vivo electrophysiological studies revealed that DDPH increased long-term potentiation that was inhibited in these animals. In water maze tests, the percentage of time spent in the target quadrant (Q3) for ischemic rats (20.17+/-2.87%) was much shorter than that for the sham rats (45.39+/-3.68%), but DDPH at 12 mg/kg increased the time (39.58+/-3.77%) spent in Q3 in ischemic rats by 96.23%. These data suggested that DDPH improved the learning and memory performance significantly in rats with ischemia induced by bilateral carotid artery ligation. DDPH also lowered the levels of malondialdehyde (MDA), which was increased in the hypoperfused rats, and enhanced the activities of superoxide dismutase (SOD) and glutathione peroxidase, which were decreased in these rats. Further more, immunohistochemistry, RT-PCR assays and Western blot study demonstrated that DDPH attenuated the decreased expression of NMDAR2B (NR2B) in cortex and hippocampal CA1 region of the rats after bilateral carotid artery ligation. Our results suggest that DDPH may have favorable effects for the subjects in cerebrovascular insufficiency state following ischemic stroke.